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Evidence suggests that adverse experiences in childhood 
are associated with psychosis. To examine the association 
between childhood adversity and trauma (sexual abuse, 
physical abuse, emotional/psychological abuse, neglect, 
parental death, and bullying) and psychosis outcome, 
MEDLINE, EMBASE, PsychlNFO, and Web of Science 
were searched from January 1980 through November 2011. 
We included prospective cohort studies, large-scale cross- 
sectional studies investigating the association between 
childhood adversity and psychotic symptoms or illness, 
case-control studies comparing the prevalence of adverse 
events between psychotic patients and controls using 
dichotomous or continuous measures, and case-control 
studies comparing the prevalence of psychotic symptoms 
between exposed and nonexposed subjects using dichoto- 
mous or continuous measures of adversity and psychosis. 
The analysis included 18 case-control studies (« = 2048 
psychotic patients and 1856 nonpsychiatric controls), 10 pro- 
spective and quasi-prospective studies (« = 41 803) and 8 
population-based cross-sectional studies (« = 35 546). 
There were significant associations between adversity 
and psychosis across all research designs, with an overall 
effect of OR = 2.78 (95% CI = 2.34-3.31). The integra- 
tion of the case-control studies indicated that patients 
with psychosis were 2.72 times more likely to have been 
exposed to childhood adversity than controls (95% 
CI = 1.90-3.88). The association between childhood ad- 
versity and psychosis was also significant in population- 
based cross-sectional studies (OR = 2.99 [95% 
CI = 2.12-4.20]) as well as in prospective and quasi- 
prospective studies (OR = 2.75 [95% CI = 2.17-3.47]). 
The estimated population attributable risk was 33% 
(16%-47%). These findings indicate that childhood 
adversity is strongly associated with increased risk for 
psychosis. 
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Introduction 

Adverse childhood events including trauma is a common 
experience worldwide, with some estimates suggesting 
that about a third of the general population may be 
affected. 1 Evidence suggests that its effects in adulthood 
may include a range of negative social outcomes, includ- 
ing higher criminality, 2 a lower educational level 3 and 
lower general health and well-being. Adverse childhood 
events have also been related to a greater risk of psychi- 
atric disorder 1 ' 4 ' 5 and, especially given its high preva- 
lence, it is likely that it is an important determinant of 
mental ill-health. 6 

A growing number of methodologically sound studies 
have examined child maltreatment (eg, sexual abuse, 
physical abuse, emotional/psychological abuse and ne- 
glect), peer victimization (eg, bullying), and experiences 
of parental loss and separation as risk factors for psycho- 
sis and schizophrenia. Nevertheless, the association be- 
tween adverse childhood events and psychosis has been 
a topic of enduring controversy. Only narrative reviews 
have so far attempted to synthesize these findings, with 
inconsistent conclusions. 7-9 Therefore, a systematic 
quantitative synthesis of the existing data is required. 

The present study presents a quantitative review and 
meta-analysis of the available empirical literature, exam- 
ining the magnitude and consistency of the effects of dif- 
ferent, widely-examined types of adversity and trauma 
observed in: (i) prospective cohort studies, (ii) large 
population-based cross-sectional studies, and (iii) case- 
control studies. 
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Methods 

Search Strategy 

We followed the Meta-analysis of Observational Studies 
in Epidemiology guidelines (see supplementary table 
SI). 10 Search terms regarding exposure to adversity 
were chosen based on the most widely studied types of 
traumatic experiences in the psychosis literature and rep- 
resented overall exposure, physical, emotional and sexual 
abuse, physical and emotional neglect, bullying, and pa- 
rental death. A systematic database search from 1906 up 
to 2011 was performed on PsychlNFO, PubMed, 
EMBASE, and Web of Science using the following search 
themes: {"child abuse"; "physical abuse"; "sexual abuse"; 
"psychological abuse"; "emotional abuse"; neglect*; 
trauma*; advers*; maltreat*; bully*; bullied; victim*; 
"expressed emotion"; "communication deviance"; "paren- 
tal loss"; separate*; discrimination) combined with psy- 
chosis-related search terms (ie, psychosis; psychoti*; 
schizo*; hallucinat*; delusion*; paranoi*) using the Bool- 
ean operator "and." Medical Subject Headings (MeSH) 
were used to further expand the results of the database 
search, to identify all relevant studies (table 1 and supple- 
mentary table S2). The present analysis focused exclu- 
sively on childhood trauma (defined as sexual abuse, 
physical abuse, emotional/psychological abuse, neglect, 
parental death, and bullying). Other psychosocial adver- 
sities included in the original search (parental communi- 
cation deviance, expressed emotion and discrimination) 
were not eligible for the present analysis. 

The following steps were taken to identify all relevant 
studies and reduce file drawer effects (publication bias 
due to the likelihood of studies being published depend- 
ing on the statistical significance of their results): (1) elec- 
tronic databases were searched for relevant unpublished 
material (eg, conference articles) from the year 2000 on- 
ward; (2) the database search was extended to reports 
published in Dutch, French, German, Italian, Portu- 
guese, and Spanish; (3) the authors of all eligible reports 
were contacted and invited to send any relevant unpub- 
lished reports (see supplementary table S3); and (4) the 
reference lists and citations of eligible articles were exam- 
ined to identify any eligible report not previously located 
through the database search (forward- and backward 
tracking of literature). 

Inclusion and Validity 

Only reports published after January 1980 were included 
because the first known empirical study on adverse child- 
hood events and psychosis was published at this time 11 
and the Diagnostic and Statistical Manual of Mental Dis- 
orders, Third Edition (DSM-III), was released in 1980, im- 
proving diagnostic consistency. Eligible studies employed 
the following methodologies: (1) prospective cohort stud- 
ies and (2) large-scale cross-sectional studies investigating 
the association between childhood trauma and psychotic 



symptoms or illness; (3) case-control studies comparing 
the prevalence of adverse events between psychotic 
patients and controls using dichotomous or continuous 
measures; and (4) case-control studies comparing the 
prevalence of psychotic symptoms between exposed 
and nonexposed subjects using dichotomous or continu- 
ous measures for adverse childhood events and psychosis. 
Only reports with sufficient statistical information for the 
computation of effects comparable to other reported 
studies were included. When this information was not 
available (and was not provided by the authors con- 
tacted), the study was deemed ineligible. 

Measures of childhood adversity and trauma were con- 
sidered eligible if: (1) the adverse events were assessed at 
the individual level and (2) exposure was specifically mea- 
sured prior to the age of 18 (including measures assessing 
trauma in childhood and adolescence without additional 
timing details). Types of trauma included in the current 
meta-analysis were defined as: childhood sexual abuse 
(sexual acts toward a child, including intercourse, touch- 
ing, etc.), childhood physical abuse (violent acts leading 
to physical injury or harm, such as harsh physical pun- 
ishment), childhood emotional abuse (exposure to behav- 
iour that might result in trauma, such as harshness, name 
calling by parents during childhood), childhood physical 
neglect (failure of those who are responsible for physical 
care to provide this care during childhood, eg, by failing 
to provide food or clothes), childhood emotional neglect 
(failure of those who are responsible to provide emo- 
tional care to provide this care during childhood, eg, 
by being unresponsive to a child's emotional needs), 
and bullying (an act of repetitively aggressive behavior 
by a peer with the intention to hurt the child, such as 
physical assault or intimidation or repeated name- 
calling). Parental death was defined as death of one of 
the parents before the age of 18. Parental loss or separa- 
tion was deemed only eligible if this was equal to parental 
death due to the high heterogeneity in the definition of 
separation (varying between being separated from one 
of the parents for a period of 2 weeks to parental death). 

Both diagnostic as well as dimensional measures of psy- 
chosis were considered eligible. Diagnostic outcomes 
were defined as a diagnosis of: psychotic disorder, schizo- 
phrenia, or schizoaffective disorder, based on DSM-III, 
DSM-III-R, DSM-IV, DSMIV-TR, Research Diagnos- 
tic Criteria, International Classification of Diseases, Ninth 
Revision (ICD-9), ICD-I0, or psychiatrist or psychologist 
evaluation. Dimensional outcomes were defined in terms 
of individuals in the general population reporting psy- 
chotic symptoms, including subclinical psychotic experi- 
ences. Studies conducted on heterogeneous psychiatric 
samples, on participants with organic, drug-induced or 
secondary psychoses, or on prodromal samples were 
excluded. Similarly, studies using schizotypal personality 
measures were considered ineligible. In the case of studies 
with overlapping samples or when samples were reported 
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Table 1. Characteristics of Studies Reporting Adverse Childhood Events in Psychosis included in the Meta- Analysis 











No. of 


No. of 


Cases 


Controls 


Source 


Project 


Sample Size 




Cases 


Controls 






^ase-comroi SLUuies 
















Friedman and Harrison 1 1 (United States) 




35 




20 


15 


30.8 


31.9 


Convoy et al 12 (Czech Republic) 




200 




100 


100 


33.3(m); 


36.4 (m); 


Furukawa et al 13 (Japan) 












43.4 (f) 


38.1 (f) 


GLADS 


337 




225 


112 






Agid et al 14 (Israel) 




152 




76 


76 


42.5 


41.7 


Dell' Erba et al 15 (Italy) 




114 




54 


60 


32.7 


33.4 


Giblin et al 46 (UK) 




32 




14 


18 


77.7 


73.4 


Fennig et al 17 (Israel) 




60 




40 


20 


18.1 


18.1 


Morgan et al 18 (UK) 


AESOP 


781 




390 


391 


30.5 


37.3 


Weber et al 19 (Germany) 




63 




42 


31 


32.6 


40.3 


Rubino et al 20 (Italy) 




484 




174 


310 


43.1 


37.4 


Cohen et al 21 (United States) 




302 




198 


113 


61.5 


63.0 


Fisher et al 22 fTTKI 


AESOP 


428 




182 


246 


31 


39 


Husted et al 23 (Canada) 




147 




79 


68 


51.8 


49.6 


Dal ICLh- V C1L11LL15 CI al ^ 1 11C IN ClllCI IclllUa^ 








fifl 
\j\> 


1 

1 Ji 






Evans 25 (UK) 




60 




29 


31 


27.7 


23.7 


Heins et al 26 (The Netherlands) 


GROUP 


499 




272 


227 


28.1 


32.3 


Varese et al 27 (UK) 




65 




45 


20 


42.7 


39.5 


Daalman et al 28 (personal communication) 








100 


124 






McCabe et al 29 (Australia) 


ASRB 


675 




408 


267 


40.7 


39.27 


Prospective cohort studies 3 
















Makikyro et al 30 (Finland) 


NFBC 


11017 












Janssen et al (The Netherlands) 


XTPA/TlHmTQ 
l>IIZ,lVlJj,iMk3 




A1 A 










Spauwen et al 32 (Germany) 


EDSP 


2524 


21.7 










De Loore et al 33 (The Netherlands) 


YHCSL 


1129 


15.1 










Schreier et al 34 (UK) 


ALSPAC 


6437 


12.9 










Arseneault et al (UK) 


E-RISK 


2127 












Cutajar et al 36 (Australia) 


VPCR 


5436 


33.7 


2759 


2677 






Wigman et al 37 (The Netherlands) 


TRAILS 


2149 


13.6 


217 


1834 






Cross-sectional studies 3 
















Murphy et al 38 (United States) 




391 












Ross and Joshi (United States) 




502 


45.2 










Whitfield et al 40 (United States) 


ACE 


17337 


57 










Kim and Kim 41 (Republic of Korea) 




1672 


15.7 










Shevlin et al 42 (United States) 


NCS 


5877 


32.2 










Shevlin et al 43 (United States) 


NCS 


5782 












Houston et al 44 (United States) 


NCS 


5877 


32.02 










Kelleher et al 45 (Ireland) 


Challenging Times 


211 




14 


197 






Nishida et al 46 (Japan) 


ESPAT 


4894 


13.3 










Shevlin et al 47 (United States) 


NCS-repl 


2353 


44.35 










Harley et al 48 (Ireland) 


Challenging Times 


211 












Bebbington et al 49 (UK) 


APMS 


7298 












Van Nierop et al 50 (The Netherlands) 


NEMESIS-II 


6250 




384 


5866 







Note: ACE, Adverse Childhood Experiences Study; AESOP, Aetiology and Ethnicity in Schizophrenia and Other Psychoses; ALSPAC, 
Avon Longitudinal Study of Parents and Children 51 ; APMS, Adult Psychiatric Morbidity Survey; ASRB, Australian Schizophrenia 
Research Bank; EDSP, The Early Developmental Stages of Psychopathology; E-RISK, Environmental Risk Longitudinal Twin Study; 
ESPAT, Epidemiological Study of Psychopathology of Adolescents in Tsu; GLADS, Group for Longitudinal Affective Disorders 
Study; GROUP, Genetic Risk and Outcome in Psychosis; NCS, National Comorbidity Survey; NEMESIS, The Netherlands Mental 
Health Survey and Incidence Study; NFBC, Northern Finland 1966 Birth Cohort; TRAILS, Tracking Adolescents' Individual Life 
Survey 52 ; VPCR, Victoria Psychiatric case register, Police Surgeon's Office and Victorian Institute of Forensic Medicine Institute; 
YHCSL, Youth Health Care Division of South Limburg (Maastricht). 

a Please note study type was defined on the base of how the included articles analyzed the data; for instance, a longitudinal study 
analyzing data in a cross-sectional manner was deemed as 'cross-sectional'. 
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in multiple articles, we selected the most appropriate 
based on the following criteria: (1) a definition of adver- 
sity exposure that most closely resembled the search 
terms used, (2) whether the articles had a specific focus 
on adversity as a main variable, and (3) (for longitudinal 
studies) duration of the follow-up period (supplementary 
table S4). 

Eligibility was assessed independently by 2 researchers 
following a 3-stage procedure: title screening, abstract 
screening, and whole article screening. Any intercoder dis- 
crepancy was resolved during regular consensus meetings. 
In the first phase, F.S. and F.V. screened all the titles in- 
dependently. If one or both deemed a title to be eligible for 
further screening, this was included in the second phase 
(abstract screening) for further examination (F.S. and 
F.V. independently; agreement 93.4%). In the third phase, 
complete texts were examined to reach final decisions on 
inclusion (F.S. and F.V. or F.V. and R.L. independently) 
with agreeance levels of 96.6% (FV and FS) and 97.6% (FV 
and RL). All eligible reports were independently coded by 
2 researchers. In case of disagreement, a third coder was 
consulted. 

Effect Size Computation and Statistical Analyses 

All analyses were carried out using the meta-analysis com- 
mands of Stata ll. 53 We choose ORs as the main outcome 
metric. When not reported in the primary studies, ORs and 
their associated variance component were estimated from 
available descriptive statistics (ie 2 x 2 tables) using stan- 
dard computational techniques for dichotomous data. 54 ' 55 
In the case of studies reporting chi-square analysis for 2 x 
2 data, the reported chi-square value and sample size were 
used to estimate effects of the r-family and were then con- 
verted to ORs using the computational methods described 
by Borenstein and colleagues. 55 Risk ratios were treated as 
ORs without further adjustment as the incidence of psy- 
chosis in the studied populations was low (ie, <10%). 56 
To examine the global association between adverse 
childhood events and psychosis, a meta-analysis was car- 
ried out on the effects extracted from (1) studies exclu- 
sively focusing on single types of adversity (ie, any 
type of adverse experience considered in this review), 
as well as (2) studies providing a summary measure of 
exposure to multiple types of childhood adversity. In 
the absence of a summary measure of childhood adver- 
sity, the authors of studies reporting multiple effects (eg, 
separate effects for sexual abuse and physical abuse, but 
no global measure of trauma) were asked to provide 
additional information for computing summary effects. 
A similar procedure was employed for studies reporting 
multiple effects for the associations between adverse 
events and specific psychotic symptoms. When this infor- 
mation was not available, reports were excluded to avoid 
bias stemming from the violation of statistical indepen- 
dence. Furthermore, all analyses were also stratified by 
research design in order to assess whether findings 



differed across designs. Finally, for studies reporting un- 
adjusted effects as well as effects adjusted for potential 
confounding, only unadjusted effects were included to 
improve comparability between studies. 

The computation of summary effects was carried out 
under the random-effects model using the DerSimonian- 
Laird estimator. Heterogeneity analyses were carried out 
using the Q and I 2 statistics to examine and quantify 
the amount of observed variance accounted for by true het- 
erogeneity rather than sampling error. 57 Meta-regression 
analysis was subsequently used to determine whether 
(1) differences in study design and (2) inclusion of adjusted 
or unadjusted effect sizes influenced the observed associa- 
tion between childhood adverse events and psychosis. 

Additional analyses were carried out to test the effect 
of exposure to the specific types of adversity considered in 
this review (ie, sexual abuse, physical abuse, emotional/ 
psychological abuse, neglect, bullying, and parental 
death). Due to the large overlap between the studies 
which examined these adversity-specific effects, these cor- 
ollary analyses were treated as independent research syn- 
theses and no attempt was made to statistically compare 
these effects using meta-regression or subgroup analyses. 

Ancillary analyses consisted of (1) publication bias 
assessment 58 and implementation of the "trim and fill" 
method of Duval and Tweedie 59 (to assess and adjust 
for the potential influence of publication bias), (2) influ- 
ence analyses (to identify potential outliers and investi- 
gate the influence of single studies on the present 
findings), and (3) sensitivity analyses for the effect of in- 
fluential cases and the inclusion of studies controlling for 
clinical-demographic covariates. 

Furthermore, the population attributable risk (PAR) was 
calculated, using the ORs obtained from the main analyses 
and the prevalence of childhood trauma. This prevalence 
was obtained by performing a meta-analysis using all stud- 
ies included in the main analysis, with the exclusion of the 
case-control studies. A meta-analysis of these proportions 
and their SEs was carried out to get a weighted estimate of 
the proportion. We calculated the PAR 3 times in which we 
used the values of successively the lowerbound of the 95% 
confidence interval, the mean and the upperbound of the 
95% confidence interval for both the weighted estimates 
of the proportion, and of the OR obtained from the 
main analyses. 

Results 

The search strategy resulted in 27 898 articles. After title 
screening, 2721 articles were screened by abstract reading; 
736 articles were included in the final screening phase, 
yielding 41 included articles (the study selection process 
is detailed in figure 1). Table 1 summarizes the character- 
istics of the eligible studies. Additional details about study 
design and outcome definitions are displayed in supple- 
mentary tables S2 and S4. 
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Overall Association Between Adverse Childhood Events 
and Psychosis 

As meta-regression revealed that the type of outcome mea- 
sured in the primary studies (ie, diagnostic vs dimensional) 
did not influence the observed effect sizes ((3 = —.15, 
SE = .22, p = .50), all analyses were carried on the aggre- 
gated sample of effects. The results of the aggregated anal- 
ysis are presented in figure 2. The analysis comprised 
18 case-control studies (with a total of 2048 psychotic 
patients and 1856 nonpsychiatric controls), 10 prospective 
and quasi-prospective studies (with a total of 41 803 
respondents), and 8 population-based cross-sectional 
studies (with a total of 35 546 respondents). Trauma 
was significantly associated with an increased risk for 
psychosis with an OR = 2.78 (95% CI = 2.34-3.31). The 
magnitude of the summary effects of adversity on psycho- 
sis was largely comparable across different study designs 
(OR = 2.72 [95% CI = 1.90-3.88] for case-control studies; 
OR = 2.99 [95% CI = 2.12^.20] for population-based 
cross-sectional studies; OR = 2.75 [95% CI = 2.17-3.47] 
for prospective studies), as indicated by the results of 
meta-regression analysis for the effect of study type (all 
ps > .05). The Q and f tests indicated that the association 
between adverse events and psychosis was statistically 
heterogeneous in all analyses (all ps < .01), with high 
estimated proportions of true heterogeneity. 

The PAR was calculated using the weighted propor- 
tion and the ORs obtained from the main analysis. 
The mean value of the weighted proportion over all stud- 
ies was 0.27 (95% CI = 0.14, 0.4). The estimated PAR 
using the mean values of the calculated weighted propor- 
tion and the OR was 33%, with a lowest estimate of 16% 
(PAR calculation using the lowerbound of the 95% con- 
fidence interval for both the proportion and the OR) and 
a highest estimate of 47% (PAR calculation using the 
upperbound of the 95% confidence interval for both 
the proportion and the OR). 

Associations Between Specific Types of Adversity and 
Psychosis 

The results of separate meta-analyses which examined the 
effect of specific adverse experiences (sexual abuse, phys- 
ical abuse, emotional/psychological abuse, neglect, bully- 
ing, and parental death) are presented in table 2 (forest 
plots are available as electronic supplementary material, 
supplementary figures SI and S2). With the exception of 
parental death, statistically significant associations were 
observed between all types of childhood adversity and 
psychosis. 

Sensitivity Analyses 

Egger's test (B = 0.65, SE = 0.63,/? = .31) indicated that the 
findings were not significantly influenced by small studies 
effects or other selection biases. Similarly, when the anal- 
ysis was stratified by research design, the results of the 



Egger's test were not significant for all analyses: popula- 
tion-based cross-sectional studies (B = 2.36, SE = 1.33, 
p = .13), prospective cohort (B = 0.44, SE = 1.26, 
p = .73) and patient-control studies (B = 0.52, 
SE = 1.25, p = .66) were unaffected by publication bias. 
In the aggregated analysis, the application of the trim 
and fill method identified 9 missing studies. When the es- 
timated missing effects were included in the analysis, the 
global association between adversity and psychosis 
remained highly significant, k = 45; OR = 2.29 (95% 
CI = 1.91-2.74), p < .001. For the analyses stratified by 
research design, the application of the Duval and Tweedie 
method led to the identification of 7 hypothetically missing 
effects for the analysis of the patient-control studies, 
whereas no missing effects were evident for the analyses 
of epidemiological cross-sectional studies and prospective 
studies. In the analysis of the patient-control studies, 
the association between adverse childhood events and 
psychosis remained significant after the inclusion of 
these hypothetically missing effects, k = 25; OR = 1.85 
(95% CI = 1.29-2.63),/? < .001. 

Influence analyses indicated that no study exerted un- 
due influence on the main results of this research synthesis. 
As an additional sensitivity analysis, we excluded the effect 
extracted from Furuhawa et al, 13 the only eligible study for 
which a significant negative association between child- 
hood trauma (death of one or both parents) and psychosis 
was estimated. The exclusion of this study did not alter the 
pattern of findings for the analyses focusing in the overall 
association between adversity and psychosis. However, the 
previously statistically nonsignificant association between 
parental death and psychosis was found to be significant 
after the exclusion of this potential outlier, k - 7, OR = 2.3 
(95% CI = 1.63-3.24),/? < .001. 

Sensitivity analyses were carried out to examine the as- 
sociation between childhood adversity and psychosis in 
a subgroup of studies reporting adjusted ORs for confound- 
ing factors. The association between adversity and psycho- 
sis was significant in studies that controlled for the effect of 
gender (k = 10, OR = 2.52 [95% CI = 2.00-3.19],/? < .001), 
age (k = 9, OR = 2.57 [95% CI = 2.00-3.31], p < .001), 
and socioeconomic status (k = 6, OR = 3.01 [95% 
CI = 1.98-4.58], p < .001). When only studies which ad- 
justed for any confound (ie, not limited to the 3 above) in 
their original analyses were considered, the association be- 
tween adverse childhood events and psychosis remained sig- 
nificant; k = 12, OR = 2.72 (95% CI = 2.08-3.68),/? < .001. 

Discussion 

This review finds that childhood adversity and trauma 
substantially increases the risk of psychosis with an OR 
of 2.8. Furthermore, our findings suggest that if the adver- 
sities we examined as risk factors were entirely removed 
from the population (with the assumption that the pattern 
of the other risk factors remained unchanged), and 
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Retrieved articles: k= 27.898 



Phase 2: Abstract Screening 
(k=2.721) 



Phase 1: Title screening 
Excluded: n= 25.177 



Phase 2: Abstract screening 




Excluded: k= 1985 




No valid trauma assessment: 560 


No valid psychosis assessment: 265 


No empirical data 1 : 410 


Case-reports: 44 


Overlapping articles: 4 


No valid control group: 36 


Article in language not included: 27 


No psychosis or trauma link: 569 


Published prior to 1980: 70 





Phase 3: Full-text Screening (k = 736) 


1 




► 


Studies examined for coding (k=61) 


< 




► 



Total number of studies included in the 
analysis: 41 



Excluded: 562 (+92 conference presentations) 


No valid trauma assessment: 140 


No valid psychosis assessment: 109 


No empirical data 1 : 22 


Case-reports: 1 


Overlapping articles: 7 


No valid control group: 181 


Article in language not included: 5 


No eligible sampling procedure 2 : 30 


No psychosis or trauma link: 25 


Non eligible conference presentations: 92 


Duplicate studies: 21 3 


Unretrieved resources: 19 



Insufficient statistical information (information not received from contacted 
authors): 4 

Studies excluded in the selection of effects eligible for the main analysis and 
trauma-specific analyses: 24 (cfr. eTable3) 



Reports received through contacted authors ofeligible papersand 
conference presentations, and through examination of reference 
listsand citations: 8 



^.g. book chapters, reviews, other meta-analyses, letters, theoretical papers. 2 e.g. convenience samples, 
3 Titles occurring in the Endnote file twice, articles published under two titles 
Fig. 1. Flowchart of studies included in meta-analysis. 



666 



Childhood Adversities and Psychosis: A Meta-analysis 



Study 
ID 



odds ratio (95% CI) 



% 

Weight 



9.75(1 .72, 55.36) 


0.83 


1.40 (0.45,4.37) 


1.57 


1.71 (0.52, 5.65) 


1.47 


0.22(0.10, 0.47) 


2.52 


3.05(0.92, 10.04) 


1.47 


4.14(1.49, 11.47) 


1.81 


3.20(0.49, 20.81) 


0.73 


2.98(1.11, 8.05) 


1.87 


3.44 (1 .37, 8.64) 


2.04 


6.57(3.48, 12.40) 


292 


1.57(1.06, 2.33) 


3.85 


2.56(1.08, 6.07) 


2.20 


2.06(1.37, 3.12) 


3.78 


3 08(1 89, 5 02) 


348 


4.40(1.69, 11.44) 


1.96 


4.35 (2.79, 6.78) 


3.66 


2.87(1.95,4.22) 


3.88 


8.12(2.92, 22.52) 


1.81 


2.72 (1 .90, 3.88) 


41.85 


1.49(0.79, 2.81) 


2.93 


9.61 (4.51, 20.47) 


2.51 


1 86(1.45, 2.39) 


4.37 


2.76 (1 .74, 4 38) 


3.59 


4.53 (2.45, 8.39) 


3.00 


5.20(1.60, 16.90) 


1.49 


2.79(2.10, 3.72) 


4.25 


2.74 (1 .40, 5 36) 


280 


2.99(2.13,4.20) 


24.94 


1.25(0.58, 2.72) 


2.45 


13.00 (3.70, 45.67) 


1.37 


2.19(1 .00,4.80) 


2.43 


2.65(1.54,4.56) 


3.27 


1.94(1.54, 2.44) 


4.43 


3.85 (2.65, 5.60) 


3.93 


3.81 (1.96, 7.41) 


2.82 


2.10(1.40, 3.15) 


3.81 


3.32(2.69,4.11) 


4.49 


2.91 (2 16, 3.92) 


4.21 


2.75(2.17, 3.47) 


33.21 



CASE-CONTROL STUDY 
Friedman & Harrison, 1984 
Convoy et al , 1 995 (male) 
Convoy et al, 1995 (female) 
Furukawa et al. 1998 
Agid et al , 1 999 
Dell' Erba etal. 2003 
Giblin etal, 2004 
Fenniget al, 2005 
Weber et al, 2008 
Rubinoet al, 2009 
Fisher etal. 2010 
Hustedet al, 2010 
Cohen et al, 2010 
Daalman etal, in press 
Evans, 201 1 
Hems etal 2011 
McCabeetal. 2012 
Vareseet al, 2011 
Subtotal (l-squared = 76 9%. 



.000) 



CROSS-SECTIONAL STUDY 

Murphy et al, 1988 

Ross&Joshi, 1992 

Whitfield etal, 2005 

Kim 8. Kim, 2005 

Shevlin et al, 2008 

Harley etal 2010 

Shevlin et al. 2010 

Bebbington et al, 2011 

Subtotal (l-squared = 73.0%, p = .001) 

PROSPECTIVE COHORT STUDY 
Makikyro et al, 1998 
Janssen et al, 2004 
Spauwen et al. 2006 
De Loore et al, 2007 
Schreieretal, 2009 
Arseneaultetal, 2010 
Bartels-VeKhuis etal. 2011 
Cutjar etal, 2011 
Van Nierop et al, 2011 
Wigman et al, 201 1 

Subtotal (l-squared = 67.6%, p = .001) 

Overall (l-squared = 72.7%, p = .000) 
NOTE: Weights are from random effects analysis 



T 

.0181 




2.78(2.34, 3.31) 



100.00 



55.4 



Fig. 2. Forest plot (stratified by research design) for the meta-analysis examining the overall association between childhood adverse 
experiences and psychosis. 



assuming causality, the number of people with psychosis 
would be reduced by 33%. The association between child- 
hood adversity and psychosis held for the occurrence of 
psychotic symptoms in the general population, as well 
as for the development of psychotic disorder in prospective 
studies; the association remained significant when studies 



were included that corrected for possible demographic and 
clinical confounders. The analyses focusing on the effect of 
specific traumas revealed that, with the exception of paren- 
tal death (although this association became significant 
after the exclusion of a potential outlier), all types of 
adversity were related to an increased risk of psychosis, 
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Table 2. Results of the separate meta-analyses focusing on specific adverse experiences 





k 


OR (95% CI), p value 


Q test 


I 2 (%) 


Sexual abuse 


20 


2.38 (1.98-2.87), p < .001 


Q = 34.5, p < .05 


44.9 


Physical abuse 


13 


2.95 (2.25-3.88), p < .001 


Q = 47.8, p < .001 


74.9 


Emotional abuse 


6 


3.40 (2.06-5.62), p < .001 


Q = 23.1, p < .001 


78.3 


Bullying 


6 


2.39 (1.83-3.11), p < .001 


Q = 19.1, p < .01 


73.9 


Parental death 


8 


1.70 (0.82-3.53), p = .154 


Q = 35.4, p < .001 


80.2 


Neglect 


7 


2.90 (1.71-4.92), p < .001 


Q = 32.9, p < .001 


81.8 



indicating that exposure to adverse experiences in general 
increases psychosis risk, regardless of the exact nature of 
the exposure. This meta-analysis found no evidence that 
any specific type of trauma is a stronger predictor of psy- 
chosis than any other. These findings suggest that other 
adversity-related variables such as age of exposure and 
multi-victimization might be more strongly related to psy- 
chosis risk than exposure type, which, it has been argued, 60 
might affect the specific psychotic symptoms experienced. 

The findings imply that exposure to adverse childhood 
events should be regarded as an important determinant of 
psychotic disorders. Although the reviewed cross- 
sectional studies did not allow us to ascertain the direc- 
tion of causality, the included prospective studies provide 
evidence for temporal causality. Since childhood trau- 
matic experiences tends to cosegregate so that being 
exposed to one type of adversity increases the risk of ex- 
posure to another, 4 dose-response effects of trauma on 
psychosis are of particular importance. However, most 
studies have not tested for dose-response relationships, 
and due to the heterogeneous methods in which dose- 
response effects were defined in those primary studies 
which did consider this issue, it was not possible to in- 
clude a synthesis of these data in the current review. How- 
ever, 9 out of 10 of the studies which tested for these 
associations were positive for a dose-response relation 
(see supplementary table S5). 

Although several studies included in this meta-analysis 
used self-reported retrospective measures of childhood 
experiences, associations with psychosis were also ob- 
served in studies which employed other methods to assess 
trauma exposure. There is also evidence that the retro- 
spective assessment of childhood trauma tends to under- 
estimate rather than overreport real incidence rates 61 and 
studies have demonstrated the validity and reliability of 
retrospective reports of trauma in psychotic samples, 
showing that they are stable across time, unaffected by 
current symptoms, and are generally concordant with 
other sources of information. 2 

Several limitations should be considered when interpret- 
ing these findings. First, there was substantial statistical 
heterogeneity for all outcomes and exposures of interest 
as the primary studies varied considerably in terms of their 



assessment of childhood adverse experiences (eg, in terms 
of severity, frequency, timing, duration etc) and assess- 
ment of psychosis outcomes. Heterogeneity in the data 
could also be a result of differences in the methodological 
quality of studies. However, exploration of the data 
showed that, even when only studies that controlled for 
confounders were included and regardless of study design, 
the effect of childhood adversity on psychosis remained, 
indicating that these parameters of methodological quality 
did not obscure the main effect found in the current 
meta-analysis. Moreover, studies included in this review 
controlled for other general demographic and clinical con- 
founds such as comorbid psychopathology, 60 ' 63-67 ethnic- 
ity, 63 ' 68 educational attainment , 28 ' 63 ' 65 ' 66 ' 69 ' 70 and IQ. 60 ' 67 
Other studies also controlled for variables which have 
been specifically linked to increased risk for psychosis 
such as drugs and cannabis use, 63 ' 64 ' 66 genetic liability 
(eg, family history of psychosis or other psychiatric disor- 

der) 22,63,67,68 ^ urbanicity «,66 R [$ ^ nothing 

that studies which examined the interaction between child- 
hood trauma and cannabis use have revealed that the risk 
of developing psychosis following childhood trauma is (at 
least partially) independent from that conveyed by canna- 
bis exposure. 71 ' 72 Similar results have been observed in 
studies which examined the relative contribution of child- 
hood trauma while controlling for genetic vulnerability to 
psychotic symptoms or disorders. 73 ' 74 Therefore, the qual- 
ity of all included studies and the sensitivity analyses sup- 
port the conclusion that childhood trauma is substantially 
associated with an increased risk for psychosis. 

We cannot rule out the effect of proximal and distal 
interactions of adversity with other factors (eg, cannabis 
use, genes, urbanicity) in the current meta-analysis be- 
cause most studies did not correct for these interactions 
or corrected for only a subset of these factors as possible 
moderators. However, since the analysis which included 
only adjusted ORs still showed a significant association it 
appears that there is a substantial true effect of childhood 
experience on psychosis. Additionally, due to a lack of 
studies focusing on specific age of trauma occurrence, 
it was not possible to address issues regarding the influ- 
ence of age of exposure to psychosis outcome. Finally, the 
psychosis literature has tended to focus exclusively on 
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hallucinatory and delusional symptoms and not on other 
symptoms. Therefore, the existing data did not allow us 
to test whether adversity was specifically associated with 
the development of specific symptoms. 

In conclusion, our review of 41 studies found evidence 
that childhood adversity is substantially associated with 
an increased risk for psychosis. This finding, combined 
with other findings on the impact of traumatic experien- 
ces in childhood on both general health 6 and mental 
health 1 ' 4 ' 5 stress the importance of these disruptive expe- 
riences early in development on subsequent functioning 
in the adult. The implications of our findings for primary 
prevention are obvious and urgently in need of greater 
attention. 75 ' 76 A range of psychosocial treatment 
approaches to psychosis, which are more likely to address 
the sequelae of adverse childhood events, have been 
found to be effective for many patients and should be 
made more available. 77 

Our findings suggest that clinicians should routinely 
inquire about adverse events in childhood in order to de- 
velop comprehensive formulations and treatment plans 
when working with patients with schizophrenia or similar 
diagnoses. 78 Psychosocial interventions which have been 
used for patients affected by trauma might be considered 
among the treatment options for patients with psychosis. 
The current review focused on specific types of adverse 
events (abuse, neglect, parental death, and bullying). 
Nevertheless, adversity is a heterogeneous concept 
(including types of exposure not considered here, for in- 
stance medical illness, exposure to war, natural disasters, 
parental separation). Future studies should focus on dif- 
ferentiating adversity type, as well as consider the possi- 
ble interaction between trauma and other risk factors 
(eg, cannabis, genetic risk), the developmental stage of 
exposure to trauma, and mechanisms linking adversity 
to specific positive and negative symptoms. 79 ' 80 
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